Ynpaeninusa pozsumrxom cknaonux cucmem (58 — 2024) ISSN 2219-5300

DOI: 10.32347/2412-9933.2024.58.110-118
UDC 658.012.32

Bushuyev Sergiy

DSc (Eng.), Professor, Head of the Department of Project Management,
https.//orcid.org/0000-0002-7815-8129

Kyiv National University of Constructure and Architecture, Kyiv
Bushuyeva Natalia

DSc (Eng.), Professor of the Department of Project Management,
https://orcid.org/0000-0002-4969-7879

Kyiv National University of Constructure and Architecture, Kyiv
Kozlov Volodymyr

Msc. Student of Project Management department,
https://orcid.org/0009-0007-2904-2887

Kyiv National University of Construction and Architecture, Kyiv
Chernova Olena

Ms. Student of Project Management department,
https.//orcid.org/0009-0000-0469-1898

Kyiv National University of Constructure and Architecture, Kyiv
Liashchenko Tamara

Lecturer, Department of Information Technology,
https://orcid.org/0000-0001-9092-0297

Kyiv National University of Construction and Architecture, Kyiv

DEVELOPMENT MATURITY OF EDUCATIONAL INSTITUTIONS
IN INDUSTRY 5.0: AN EVALUATION FRAMEWORK

Abstract. The advent of Industry 5.0, characterized by the convergence of cutting-edge technologies like
artificial intelligence, Internet of Things, and robotics, necessitates a re-evaluation of the role of
educational institutions in preparing future professionals. This paper presents an evaluation framework
aimed at assessing the development maturity of educational establishments within the landscape of Industry
5.0. The framework encompasses key dimensions including curriculum adaptation, technological
infrastructure, faculty readiness, research and innovation initiatives, industry collaboration, and student
outcomes. Through a structured evaluation of these dimensions, educational institutions can gauge their
level of preparedness in fostering the skills and competencies demanded by Industry 5.0. This framework
not only serves as a diagnostic tool but also facilitates the identification of areas for improvement and
strategic intervention. By enhancing their development maturity, educational institutions can effectively
contribute to the advancement of Industry 5.0 and ensure the future readiness of the workforce. As Industry
5.0 emerges with the integration of advanced technologies such as artificial intelligence, Internet of Things,
and robotics into manufacturing processes, the role of educational institutions in preparing the workforce
becomes paramount. This paper proposes a comprehensive framework for assessing the development
maturity of educational establishments within the context of Industry 5.0. The framework encompasses
multiple dimensions, including curriculum alignment, experiential learning opportunities, technology
infrastructure, faculty expertise and training, research and innovation, industry engagement, and graduate
outcomes. Through a systematic evaluation of these dimensions, educational institutions can gauge their
readiness and effectiveness in equipping students with the skills and competencies required for success in
Industry 5.0. Furthermore, this assessment facilitates identification of areas for improvement and strategic
investment to enhance the role of education in driving innovation, economic growth, and workforce
development in the era of Industry 5.0.

Keywords: Industry 5.0; educational institutions; development maturity; workforce preparation;
curriculum alignment; experiential learning; technology infrastructure; faculty expertise; research and
innovation; industry engagement; graduate outcomes
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Introduction

The world stands at the precipice of a new industrial
revolution — Industry 5.0. Defined by seamless human-
machine collaboration, the intelligent application of
artificial intelligence (Al), and a focus on human well-
being, this era demands a paradigm shift in education.

Traditional educational approaches, designed for a
bygone industrial age, will struggle to equip future
generations with the skills and knowledge they need to
succeed in Industry 5.0. This paper proposes a novel
framework to evaluate the development maturity of
educational institutions (EIs) in their journey towards
Industry 5.0 readiness.

This framework provides a crucial tool for Els to
assess their current state in relation to Industry 5.0
principles; identify areas for improvement and develop
targeted strategies for successful integration; benchmark
their progress against best practices and industry needs.

By utilizing this framework, Els can embark on a
transformative journey, ensuring they graduate future-
ready individuals equipped to thrive in the dynamic and
collaborative landscape of Industry 5.0.

This paper delves into the core components of the
framework, outlining key evaluation criteria for each
aspect. We will explore how Els can foster vision and
strategy, incorporate relevant curriculum and learning
content, utilize innovative pedagogy, leverage robust
infrastructure, and build strong industry collaboration.
Finally, we will discuss effective assessment and
evaluation practices student learning
outcomes in the context of Industry 5.0.

to measure

Literature review

The Framework for Digitally Mature Schools
(FDMS) and its assessment instrument help schools
measure their digital maturity and identify areas for
improvement, supporting their integration of digital
technologies in teaching, learning, and organizational
practices [1].

The primary focus of this paper is to propose a
methodology for prioritizing the elements in the Digital
Maturity Framework for Higher Education Institutions
(DMFHETI) and assessing the digital maturity level (ML)
of HEIs in Croatia. Developing the DMFHEI requires the
application of a sophisticated methodology, which
includes a set of methods, techniques, and instruments.
Some of the analyses performed are qualitative, such as
the comparison of similar frameworks and strategic
documents, while others are quantitative, such as the Q-
sorting method, focus groups, and multi-criteria
decision-making  methods. In the framework
development phase, the well-known multi-criteria
decision-making method the analytic hierarchy

process/analytic network process (AHP/ANP) was
implemented to prioritize the main areas and elements
identified in the framework [2].

A maturity model is a widely used tool in software
engineering and has mostly been extended to domains
such as education, health, energy, finance, government,
and general use. It is valuable for evaluations and
continuous improvement of business processes or certain
aspects of organizations, as it represents a more
organized and systematic way of doing business. In this
paper, we only focus on college higher education. For
this reason, we present a novel approach that allows
detecting some gaps in the existing maturity models for
universities, as they are not models that address the
dimensions in their entirety [3].

A Maturity Model is a widely used technique that is
proved to be valuable to assess business processes or
certain aspects of organizations, as it represents a path
towards an increasingly organized and systematic way of
doing business. A maturity assessment can be used to
measure the current maturity level of a certain aspect of
an organization in a meaningful way, enabling
stakeholders to clearly identify strengths and
improvement points, and accordingly prioritize what to
do in order to reach higher maturity levels. However, in
order to make that possible, maturity assessments must
be performed. Doing that can range from simple self-
assessment questionnaires to full blown assessment
methods, such as recommended by the ISO15504 or the
SEI CMML. [4].

This paper proposes using semantic technology to
automate maturity models assessment methods, enabling
stakeholders to identify strengths and improvement
points, and prioritize actions for reaching higher maturity
levels in organizations. [5].

Education 5.0 promotes digital competencies,
including content, communication, and data literacy, to
prepare individuals for Industry X.0 and its innovative
value chain. [6].

Digital maturity in education is crucial for
determining  appropriate  strategies for  digital
transformation, and this paper analyzes international and
Russian evaluation inventories to enhance heuristic
potential of existing assessment methods. [7].

Industry 5.0 complements Industry 4.0 by focusing
on people, organization, and technology, shifting
research aims from sustainability to human-centricity [8].

Structure of Evaluation Framework

The rapid advancements of Industry 5.0,
characterized by human-centric collaboration with
intelligent machines and artificial intelligence (Al),
necessitate a paradigm shift in education. To prepare
future generations for this new era, educational

111



Ynpaeninna pozeumxom cknaonux cucmem (58 — 2024)

ISSN 2219-5300

institutions (EIs) need to adapt and evolve. This
framework proposes a way to evaluate the development
maturity of Els in their journey towards Industry 5.0
readiness.

Framework Components presented on the fig. 1.

Assessing the sophistication and effectiveness of Al
implementation  within educational environments
involves examining various dimensions (Fig. 2)

By examining dimensions presented on the fig. 2,
educational institutions can gauge the level of
sophistication and effectiveness of Al implementation
within their environment and identify areas for
improvement and innovation.

Infrastructure

Ethical and
Societal
Implications

Curriculum
Design

Student A Pedagogical

Engagement and Approaches
Learning
Analytics

J

Research and
Innovation

Faculty Training
and Support

Figure 2 — Al implementation within educational
environments examining various dimensions

Figure 1 — Framework Components
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Case study

Evaluation of Artificial Intelligence Integration into
the Master's Programme in Project Management at Kyiv
National University of Construction and Architecture.

This case study examines the maternity program
transformation at Kyiv National University of
Construction and Architecture (KNUCA), specifically
within the Department of Project Management. The study
focuses on how effectively the program is incorporating
Artificial Intelligence (Al) into its curriculum.

Five experts evaluated key areas crucial for a
successful maternity program, using a 10-point scale.
The areas assessed included:

Infrastructure

Curriculum Design

Adaptive Learning Systems (potentially including

Al)

Faculty Training and Support

Research and Innovation (related to Al
implementation)

Student Engagement and Learning Analytics

Al integration process. It aims to identify areas for
improvement and highlight best practices for
incorporating Al effectively into educational programs.
Average Scores on a 10-Point Scale are given in tables
1-7.

Table 1 — Infrastructure

N | Characteristic Evaluation
1 | Al integration 8,25

2 | Hardware 7,50

3 | Software 9

4 | Networking capabilities 8,50

5 | Cloud-based platforms 8

6 | Robust data analytics tools 7

Average 8.04

Table 2 — Curriculum Design

N | Characteristic Evaluation
1 | Development of Al-specific | 7
courses

(potentially involving Al tools) 2 | Integration of Al concepts 8,50

Ethical and Societal Implications (of using Al in 3 | Alignment with educational | 9,25
education) standards

The case study analyzes the evaluation results 4 | Learning objectives 9,25
(provided separately) to assess KNUCA's project
management program's strengths and weaknesses in its Average 8.04

Table 3 — Adaptive Learning Systems
N | Characteristic Explanation Evaluation

1 Personalization

Use of neural networks: For more accurate assessment of

system on long-term learning outcomes.

individual characteristics, prediction of academic
performance, selection of optimal learning trajectory. 7,25
2 | Adaptation Introduction of virtual assistants: To dialog with the student,
answer questions, and help with assignments. 7
3 | Automation Development of content generation systems: To create
personalized learning materials, selection of assignments,
and tests. 8
4 | Use of Al Creating open source systems: To make algorithms
transparent, modifiable, and adaptable to specific needs. 7,75
5 | Accessibility Mobile App Development: To provide access to the system
from any device. 7,50
6 | Security Use of differential privacy techniques: To protect data
privacy. 8
7 | Efficiency Conducting long-term research: To assess the impact of the | 8,25

Average 7.68
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Table 4 — Faculty Training and Support

N Characteristic Explanation Ev‘alua

tion

1 | Technology Focus on pedagogical strategies: Equip faculty with strategies to integrate Al 9

Integration effectively into their teaching, regardless of the specific platform.

2 Technical Skills chps F)n Al 1iterac3f: Develop a l.)r.oader uqderstanding of AI capab.ilities and 8.5
limitations to foster informed decision-making about Al use in teaching.

3 | One-Size-Fits-All Personalized Professional Development: Provide differentiated training

Approach pathways based on faculty roles, prior knowledge, and teaching styles. 7,75

4 | Limited Support | Create Communities of Practice: Foster collaboration and knowledge sharing

Systems among faculty through online forums, workshops, or mentoring programs. 8
5 | Focus on Short- | Incorporate Sustainable Integration: Integrate Al-related professional
Term Needs development into existing professional learning cycles. 8,25
6 Incorporate Ethical Frameworks: Equip faculty with frameworks for ethical
Ethical considerations around data privacy, bias in algorithms, and transparency in Al-
Considerations powered assessments. 9
Average 8.42
Table 5 — Research and Innovation

N Characteristic Explanation Ev.alua

tion

1 | Focus on Technical | Shift towards Human-Centered Al: Integrate research on human-computer | 9

Advancement interaction, ethical considerations, and social impact alongside technical
advancements.

2 | Limited Promote Interdisciplinary Research: Encourage collaboration between | 8

Collaboration computer scientists, engineers, ethicists, educators, and social scientists to
address complex Al challenges.

3 | Data  Availability | Develop Synthetic Data Generation Techniques: Create realistic and diverse | 8,50

and Privacy synthetic data sets to enhance research capabilities while protecting individual
privacy

4 | Explainability and | Focus on Explainable Al (XAI): Develop Al systems that can explain their | 9

Transparency reasoning and decision-making processes to foster trust and address concerns
about bias.

5 | Bias and Fairness Develop Fair and Equitable Al Techniques: Implement methods for de-biasing | 8,75
data sets, building fairness into algorithms, and mitigating discriminatory
outcomes.

6 | Evaluation and | Develop Robust Evaluation Frameworks: Create comprehensive frameworks | 8,50

Measurement to evaluate Al systems not only for technical performance but also for social,
ethical, and economic impact.

7 | Open Access and | Promote Open Science Practices: Encourage open access to research findings | 9,25

Reproducibility and data where feasible, and develop platforms for reproducible research
methods.
Average 8.71
Table 6 — Student Engagement and Learning Analytics

N | Characteristic Explanation Ev‘alua

tion

1 | Data Integrate Diverse Data Sources: Combine traditional data with sentiment analysis | 8
Collection from communication tools, facial recognition for engagement levels, and eye-

tracking for attention patterns.

2 | Limited Advanced Analytics with Al: Utilize Al techniques like machine learning and | 7,75
Analysis natural language processing to extract deeper insights from diverse data sources,
Capabilities identify at-risk students, and predict future learning needs.

3 | Focus on Holistic Engagement Metrics: Develop metrics that go beyond grades to measure | 8
Quantifiable factors like active participation, collaboration, self-directed learning, and intrinsic
Outcomes motivation.
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Ende Table 6
Limited Personalized and Adaptive Interventions: Use Al to recommend personalized | 7,75
Actionable learning pathways, provide targeted learning resources, and deliver real-time
Insights feedback based on individual needs and engagement levels.
Privacy Develop Privacy-Preserving Techniques: Implement anonymization, differential | 8
Concerns privacy, and secure data storage practices to ensure student data privacy while
enabling valuable learning analytics.
Transparency Develop Explainable Al tools: Create systems that explain their reasoning and | 8,50
and decision-making processes to foster trust and address concerns about potential
Explainability | biases in analytics.
Average 8.0
Table 7 — Ethical and Societal Implications
Characteristic Explanation Ev.alua
tion
Bias and Develop Fair Al Techniques: Implement methods for de-biasing data sets, | 6,25
Fairness building fairness into algorithms, and mitigating discriminatory outcomes. This
may involve techniques like counterfactual fairness analysis and fairness-aware
machine learning.
Transparency Focus on Explainable Al (XAI): Develop Al systems that can explain their | 8,25
and reasoning and decision-making processes. This can involve techniques like LIME
Explainability (Local Interpretable Model-Agnostic Explanations) and SHAP (Shapley Additive
exPlanations).
Privacy Develop Privacy-Preserving Techniques: Implement anonymization, differential | 8,00
Concerns privacy, and secure data storage practices to ensure data privacy while allowing
valuable Al development and applications. Invest in research on federated
learning, where data remains on individual devices and only anonymized models
are shared.
Job Focus on Al-Human Collaboration: Explore ways for Al to complement human | 8,50
displacement workforce skills, leading to human-Al partnerships with enhanced capabilities.
Invest in retraining programs and reskilling initiatives to adapt the workforce to
changing job demands.
Algorithmic Develop Frameworks for Algorithmic Accountability: Establish transparent and | 8,75
Accountability responsible Al development practices, including ethical guidelines and human
oversight mechanisms. This may involve creating Al ethics boards and regulatory
frameworks for specific Al applications.
Social and Promote Equitable Al Development and Access: Focus on inclusive Al | 8,25
Economic development that benefits all segments of society. This may involve ensuring
Inequality access to Al education and training, promoting responsible Al deployment in
developing countries, and addressing potential biases in Al applications that could
further marginalize certain groups.
Average 8.0
Table 8 — Average Scores on a 10-Point Scale for Key Areas
Infrastructure 8,04
Curriculum Design 8,50
Adaptive Learning Systems 7,68
Faculty Training and Support 8,42
Research and Innovation 8,71
Student Engagement and Learning Analytics 8,00
Ethical and Societal Implications 8,00

115




Ynpaeninusa pozsumrxom cknaonux cucmem (58 — 2024)

ISSN 2219-5300

Average Scores on a 10-Point Scale for Key Areas
of a Maternity Education Program

Infrastructure

9,00

Ethical and Societal
Implications

8,00

Student Engagement and 8,00

Learning Analytics

8,71

Research and Innovation

8,508,04

Curriculum Design

8,50

7,68
Adaptive Learning Systems

8,42

Faculty Training and Support

Figure 3 — Average Scores on a 10-Point Scale for Key Areas of a Maternity Education Program

Discussion

Overall, the scores appear to be positive, with most
areas scoring above 8.0. This suggests that the curriculum
design is generally well-rounded.

The highest score is in Research and Innovation
(8.71). This could indicate a strong emphasis on
developing and implementing new teaching methods.

The lowest score is in Adaptive Learning Systems
(7,68). This could be an area for further investigation to
see if there are ways to improve student engagement or
make better use of learning analytics data.

It’s important to remember that averages can
sometimes mask underlying variation. For example, an
area with a high average score could still have some
weaknesses. Conversely, an area with a lower average
score might have some pockets of excellence.

To get a more complete picture of the curriculum
design, it would be helpful to look at the data behind the
averages. This could include information on the specific
criteria that were used to evaluate each area, as well as
the range of scores that were given.

Based on average points, here's a breakdown of
which areas seem strong, might need improvement, and
warrant further investigation.

Good.

Curriculum Design (8.50). This score suggests a
well-designed curriculum.

Faculty Training and Support (8.42). Strong faculty
support is crucial for a successful program.

Research and Innovation (8.71). This is a high
score, indicating a focus on continuous improvement.

Needs Improvement.

Infrastructure (8.04). While not a bad score,
consider if the infrastructure adequately supports the
program's needs.

Student Engagement and Learning Analytics (8.00).
This score suggests room for improvement in engaging
students and utilizing learning analytics effectively.

Needs Investigation.

Ethical and Societal Implications (8.00). While the
score itself might be good, it's important to delve deeper.
Are there any ethical concerns or societal impacts
thoroughly addressed?

Adaptive Learning Systems (7.68). How can the
learning systems be improved to match expectations of
providing better learning outcomes?

Here's why.

Averages don't tell the whole story: Look within
each category. Are there specific aspects excelling or
lagging?

Context matters: What are your program's specific
goals? Are some areas naturally more important for your
case?

Here's what the University/Expert team can do.
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Investigate further. Dig deeper into each area,
especially those with a score of 8.00. Are there areas
within these categories that need more attention?

Compare with benchmarks. Are your scores in line
with industry standards or best practices?

Consider the goals. Tailor the analysis to the
program's specific objectives.

Obviously, a good case study goes beyond
averages. It's about analyzing strengths and weaknesses
to identify areas for improvement and highlight best
practices.

Conclusion

The of Industry 5.0,
characterized by human-machine collaboration and

rapid advancements
intelligent automation, necessitate a significant shift in
the educational landscape. This paper explored the
concept of an evaluation framework to assess the
development maturity of educational institutions in
preparing students for this new industrial era.

Our findings revealed that educational institutions
require a multi-pronged approach to achieve Industry 5.0
readiness. This includes:

— Curriculum Integration: Integrating Industry 5.0
concepts, such as artificial intelligence, big data, and the
Internet of Things (IoT), into core disciplines.

— Pedagogical Innovation: Shifting instructional
methods towards active learning, problem-solving, and
fostering critical thinking skills.

— Infrastructure Development: Investing in digital
infrastructure, including advanced simulation tools,

virtual reality experiences, and collaborative learning
platforms.

— Industry Collaboration: Building strong
partnerships with industry leaders to provide students
with real-world exposure and internship opportunities.

— Faculty Development: Equipping faculty with
the necessary knowledge and skills to effectively teach
Industry 5.0 concepts.

The evaluation framework presented in this paper
provides a valuable tool for educational institutions to
assess their current state and identify areas for
improvement. By continuously monitoring and refining
their approach, educational institutions can ensure they
are graduating future-ready individuals who can thrive in
the dynamic and intelligent environment of Industry 5.0.

Future Research:

— Developing a  standardized  evaluation
framework that can be applied across diverse educational
institutions.

— Conducting longitudinal studies to track the
effectiveness of different strategies in fostering Industry
5.0 readiness.

— Investigating the impact of Industry 5.0
education on graduate career outcomes and industry
needs.

By fostering a culture of continuous improvement
and collaboration, educational institutions can play a
pivotal role in shaping the workforce of tomorrow and
ensuring a smooth transition towards a more human-

centric and intelligent Industry 5.0.
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3PLIICTH PO3BUTKY OCBITHIX 3AKJIATIB B IHAYCTPII 5.0: CHCTEMA OLIHIOBAHHS

Anomauia. Iloasa Inoycmpii 5.0, aka xapaxmepuzyemocsa KOHEEP2eHYIEI0 Nepedosux MexHON02il, MaKux AK WimyyHull
inmenexm, [nmepnem peueil i poOOmMOMexHiKa, BUMA2AE NEPEOYIHKU POJIE HAGHATLHUX 3aKIA0I8 Y NiO20MO8Yi MalGymHix ¢axieyie.
Y yvomy ooxymenmi npedcmagneno cmpykmypy oyinio8aHHs, CRPAMOBANY HA OYIHKY 3PIOCMi pO36UMK) HABUANLHUX 3AK1A0I8 )
cepeoosuwi [noycmpii 5.0. Cmpykmypa oXonmoe Kuo406i napamempu, 6KIOUANUU a0anmayilo HAGYAIbHOI Npocpami,
MEXHONOSIUHY THHPACMPYKMYPY, 20MOBHICMb 6UKLAOAYI6, OOCHIOHUYLKI Ma IHHOGAYIUHI iHIYiamueu, 2aiy3esy cnienpayio ma
pesyabmamu cmyoeHmis. 3a0aKu CmpyKmypo8aHomy OYiHIOBAHHIO YUX NAPAMEMPI6 HABYANbHI 3aKAAOU MOJCYMb OYIHUMU CBIll
pisenb 20mogHOCHi 00 PO3GUMKY HAGUHOK i KoMnemenyitl, Axux eumazac Inoycmpia 5.0. Lla cmpykmypa ne minoKu ciyscumo
O0lAZHOCIMUYHUM  THCIMPYMEHMOM, axe U NOAe2ULyE BUSHAYEeHHA cep 0Nl B00CKOHANEHHA | CMpAmMeiyHo20 BMPYHYAHHA.
TTiosuwyrouu 3pinicmv 6020 po36UMKY, HAGUANbHI 3aKAAOU MONCYMb e@eKmueHo cnpusimu npocysauntro Indycmpii 5.0 i
3abe3neuumu 20moHicms poboyoi cunu 0o maubymuvozo. 3 nosgorw Inoycmpii' 5.0 3 inmezpayicio nepedosux mexHon02iu, maKux
AK wmyunull inmenexm, Inmepnem peuell i poOomomexHixka, y 6upoOHUYi npoyecu ponb HABUANLHUX 3AKA0IE Y Ni020mosyi
poboyoi cunu cmae nepuwopaono. Y ybomy OOKYMEHMI NPOROHYEMbCS KOMNAEKCHA OCHOBA Ol OYIHKU 3PINOCMI PO3GUMKY
HaGanbHUX 3axnadie y xonmexcmi Inoycmpii 5.0. Cmpykmypa oxonnoe Kinbka UMIpI6, 6KNI0HAIOUU Y3200CEHHs HABUANbHO20
nAaHy, MOJNCAUBOCMI HABUAHHS HA OOCBIOI, MEXHONIO2IUHY IHpacmpykmypy, 00C8i0 [ HAGYAHHS BUKIAOAYI8, OOCIIONCEHHS MA
iHHOBAYil, 3a1y1UeHHs NPOMUCIOBOCII MA Pe3yIbmamu GUNYCKHUKIS. 3a80aKU CUCEMAMUYHOMY OYIHIOBAHHIO YUX NApAMempie
HAGUANbHI 3aKNAOU MOJCYMb OYIHUMU C80I0 20MOGHICMb | eheKmusHicmb y HAOAHHI CMYOEeHMam HAGUHOK i KOMnemeHyill,
Heobxionux ons ycnixy 6 Inoyempii 5.0. Kpim moeo, ys oyinka none2uiye susHavents cgep 0 600CKOHANEHHS | CIMPAmMe2iuHux
ineecmuyiil 013 NIOBUWEHHS POl OCBIMU 8 CIMUMYIIOBANHI THHOBAYIU, eKOHOMIUHO20 3POCMANHS MA PO36UMKY PobOUOI cunu 6
enoxy Inoycmpii 5.0.

Knrouoei croea: Indycmpia 5.0; nasuanwvni 3axknadu; 3pinicms po3eumky; Ri020moeKa pooouoi cuiu; y3200MHCeHHA
HABUYATILHUX NPOZPAM; eKCHEPUMEHMAIbHE HAGUAHHA; MEXHON02IYHa iHppacmpyKkmypa; 00cei0 6UKIA0AUi8; 00CIOHCEHHA
ma iHHOo8aYIT; 3AIYUeHHA NPOMUCT060CMI; Pe3yTbMamu 6UNYCKHUKIG
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